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Potato Response to Boron and Sulfur Fertilization 
 
RFR-A1204 
 
Vince Lawson, farm superintendent 
 
Introduction 
This project was conducted to investigate how 
potatoes respond to boron and sulfur 
fertilization when grown on two different soil 
types.  
 
Materials and Methods 
The 2012 trial was conducted at two locations 
with different soil types. Field H provided a 
light colored “sand” soil with pH of 7.4, 
organic matter content of 1.0 percent, and 
CEC of 5.9 meq/100 gram. A spring soil test 
reported boron level of 0.8 lb/acre 
(low/medium) and sulfur level of 20 lb/acre 
(low). Field 6 provided a dark colored “sandy 
loam” soil with pH of 6.4, organic matter 
content of 2.3 percent, and CEC of  
8.3 meq/100gram. A spring soil test reported 
boron level of 0.8 lb/acre (low/medium) and 
sulfur level of 24 lb/acre (low/medium).  
 
The two trial areas were handled identically 
for tillage, fertilization, and pest control. Both 
sites were irrigated as needed to maintain 
uniform soil moisture. Atlantic potato seed 
were planted 8 in. apart in rows 42 in. apart on 
April 4. Plots were arranged in a randomized 
complete block design with four replications 
at each location. A plot consisted of two rows 
25 ft long. Solubor was the boron source and 
sprayed on the soil surface at a rate equal to 
1.5 lb/acre boron on April 6. The foliar 
treatment was applied on June 8 at a rate equal 
to 0.25 lb/acre boron. Calcium sulfate 
(CaSO4) was the source of sulfur and banded 
alongside potato rows at a rate to equal  
20 lb/acre sulfur on May 8 (potato emergence) 
or on June 8 (midseason). Leaf samples were 
collected on June 7 and sent to A&L 
Analytical Laboratories, Memphis, TN, to 
determine boron and sulfur concentrations in 
the plant tissue. Potato plots were harvested 
on July 18 to determine yield and specific 
gravity.  
 
Results and Discussion 
Boron treatment results are presented in Table 
1 and show that applying boron (Solubor) to 
the soil at planting raised the concentration in 
plant tissue on June 7 but did not increase 
yield or specific gravity at either location. The 
trial also included a June 8 foliar application 
of boron to determine whether or not a mid-
season treatment would increase potato yield. 
It did not affect yield this year, probably 
because the plant tissue sampling on June 7 
indicated sufficient levels of boron already 
existed in the plants before application.   
 
Trial results from applying sulfur fertilizer to 
potatoes are presented in Table 2. Banding 
calcium sulfate next to newly emerged 
potatoes on May 8 or next to vigorously 
growing potato plants on June 8, did not 
increase yield or specific gravity. This lack of 
response might be explained by low rainfall 
and little nutrient leaching allowing the potato 
plants to acquire sufficient sulfur from the soil 
and their environment. 
 
At the beginning of this season Field H, which 
has a highly leachable sand soil with low 
organic matter, was thought to be most apt to 
show a response to boron and sulfur 
fertilization. However, this did not happen as 
neither site showed a response. Yields were 
greater in the darker soil of Field 6, probably 
due to the finer texture and better nutrient and 
water holding capacity of the soil. Also, it is 
probable that the low rainfall experienced this 
season minimized nutrient leaching in all 
fields.  
 
Iowa State University, Muscatine Island Research and Demonstration Farm ISRF12-20 
 20 
This was the second year of testing boron and 
sulfur fertilization on potatoes. So far, no 
response to sulfur fertilizer has been observed. 
Potato plants seem to be able to acquire 
enough sulfur from their environment, at least 
under growing conditions of 2011 and 2012, 
to produce expected yield. This has occurred 
even though spring soil tests have indicated 
marginally low amounts of sulfur. But of more 
significance, tissue testing during the season 
has indicated sufficient amounts in the plant. 
Boron fertilizer results have been a little more 
variable. A slight yield increase due to boron 
fertilizer was seen in one out of three trials 
(the 2011 study). To summarize, so far, this 
research has shown that routine applications 
of sulfur or boron to potatoes is not likely to 
be beneficial under normal growing 
conditions. The exception might be in fields 
where previous plant tissue testing has shown 
a need or in high rainfall seasons conducive to 
nutrient leaching.  
 
 
Table 1. Boron fertilizer treatment comparison for plant tissue concentration, tuber yield, and specific gravity 
on two soil types. 
Fertilizer treatment 
Plant tissue 
boron, ppma 
Total yield 
cwt/acre 
A-size yield 
cwt/acre Specific gravity 
Field H – Light sand     
Control (no boron fertilizer) 37 171.5 152.5 1.087 
Boron 1.5 lb/acre soil applied April 6 49 174.0 157.8 1.088 
Boron 0.25 lb/acre foliar June 8 32 170.9 151.0 1.085 
LSD 0.05  n.s n.s. n.s. 
Field 6 – Dark sandy loam     
Control (no boron fertilizer) 30 215.3 193.8 1.083 
Boron 1.5 lb/acre soil applied April 6 36 210.9 188.7 1.085 
Boron 0.25 lb/acre foliar June 8 25 207.7 193.1 1.083 
LSD 0.05  n.s n.s. n.s. 
aMost recently matured leaves collected on June 7, boron concentrations of 21–50 ppm are considered sufficient. 
 
 
Table 2. Sulfur fertilizer treatment comparison for plant tissue concentration, tuber yield, and specific 
gravity on two soil types. 
Fertilizer treatment Plant tissue sulfur, %a 
Total yield 
cwt/acre 
A-size yield 
cwt/acre Specific gravity 
Field H – Light sand     
Control (no sulfur fertilizer) 0.36 173.4 156.4 1.087 
Sulfur 20 lb/acre sidedressed May 8 0.39 170.2 150.0 1.084 
Sulfur 20 lb/acre sidedressed June 8 0.37 175.6 158.2 1.084 
LSD 0.05  n.s n.s. n.s. 
Field 6 – Dark sandy loam     
Control (no sulfur fertilizer) 0.41 218.2 195.8 1.083 
Sulfur 20 lb/acre sidedressed May 8 0.44 205.1 184.6 1.083 
Sulfur 20 lb/acre sidedressed June 8 0.42 202.8 182.5 1.082 
LSD 0.05  n.s n.s. n.s. 
aMost recently matured leaves collected on June 7, sulfur concentrations of 0.2 percent or greater considered 
sufficient.  
 
 
